Inhibition by aldehydes as a possible further mechanism for glucose-6-phosphatase inactivation during CCl4-poisoning.
Diffusable aldehydes are known to be produced during lipoperoxidative deterioration of unsaturated fatty acids. Malealdehyde (MLA) and 4-hydroxy-2,3-trans-penten-1-al (4-HPE) inhibit rat liver glucose-6-phosphatase activity in vitro. With MLA inhibition is significant at 0.25 mM concentration. With 4-HPE inhibition takes place at 0.5 mM. 1 mM MLA inhibited by about 89%, 6 mM -HPE by about 67%. Maximal inhibition is present as early as 5 min after addition of both aldehydes. Preincubation of aldehydes with 2 mM cystein or glycine in the absence of microsomes almost completely prevents the inhibitory influence. Previous incubation of microsomes with 2 mM glutathione or 2 mM dithiothreitol or 2 mM cysteine affords a good protection towards the inhibitory action of the aldehydes; on the contrary, no protection is seen when microsomes are preincubated in the presence of either 2 mM glycine or asparagine. The total content of microsomes -SH groups is strongly decreased after incubation with 2mM malealdehyde. These results support the idea that the two aldehydes inhibit glucose-6-phosphatase mostly through interaction with protein -SH groups. The possibility that aldehydes derivated from the peroxidative decomposition of lipids may play a cooperative role in the inhibition of glucose-6-phosphatase occurring early after CCl4-poisoning is discussed.